Although most cases of rickets are caused by dietary deficiency of vitamin D, an increasing number of non-nutritional causes have been described. Dent (1976) listed 33 in a review. One of the least common is 'tumour rickets', where hypophosphataemic rickets occurs in association with a solitary bone or soft tissue tumour. Of 16 cases described (Table 1) , only 3 were in children. In most instances, rickets healed after removal of the tumour. Hypophosphataemic rickets has also been reported in association with widespread fibrous dysplasia of bone (Dent and (Table 2) showed that he had hypophosphataemic rickets owing to failure of phosphate reabsorption in the kidneys, and review of the x-rays showed changes of rickets at the epiphyses. By this time he had developed genu valgum with 7 cm intermalleolar separation, and height had fallen below the 3rd centile. Table 2 . Surgical removal of the largest tumours from the femora was considered, but Mr E. 0. G. Kirwan thought there was too great a risk of weakening these bones still further. Medical treatment was stopped, but his rickets recurred radiologically after one year and the level of alkaline phosphatase rose to 362 IU/l, so treatment with phosphate (1 .5 g elemental phosphorus daily) and vitamin D (1 .5 mg daily) was restarted. Details of his treatment are shown in Fig. 3 , and serial x-rays in Fig. 4 .
Discussion
This boy developed hypophosphataemic rickets at the age of 10 years, in association with numerous bony tumours, and needed large doses of vitamin D to induce healing. The normal plasma levels of Ca and of 25-hydroxy-cholecalciferol, excluded dietary and intestinal causes of rickets. The normal plasma creatinine and bicarbonate concentrations and absence of aminoaciduria excluded renal causes of rickets, except for familial hypophosphataemic rickets. This is usually manifest in the 2nd year of life with florid rickets (Fraser and Salter, 1958) , whereas our patient did not develop rickets until 10 years old and had no family history. Vitamin Ddependent rickets (pseudodeficiency rickets) is unlike our case clinically and biochemically. It usually presents in the 2nd year of life with marked muscle weakness, low level of plasma Ca, normal or low level of plasma phosphate and aminoaciduria (Fanconi and Prader, 1969) . We believe that our patient is another example of 'tumour rickets'. The patients shown in Table 1 , all of whom had a solitary bone or soft tissue tumour, were treated surgically, and their rickets were either cured or markedly improved, except for Case 3 who died of malignant disease. Surgical removal was not possible in our case owing to the large number of bone tumours; from the therapeutic point of view he resembled the cases of fibrous dysplasia described by Dent and Gertner (1976) .
Medical treatment in these cases is difficult, and all forms of hypophosphataemic rickets seem relatively resistant to vitamin D. In children with familial hypophosphataemic rickets very large doses of vitamin D cause the rickets to heal (Albright et al., 1937) , but may cause hypercalcaemia and nephrocalcinosis (Moncrieff and Chance, 1969) . Oral phosphate supplements alone were found ineffective in the case reported by Salassa et al. (1970) . Combining oral phosphate and vitamin D in relatively small doses has been found effective in familial hypophosphataemic rickets (Glorieux et al., 1972) , and was the treatment used before surgery in most cases of tumour rickets.
Rickets usually precedes the appearance of the tumour, sometimes by many years (Olefsky et al., 1972) , and it can be seen in Table 1 that the nature of the tumour has varied considerably. Our case resembles that described by Pollack et al. (1973) in having a nonosteogenic fibroma, but it differs in the widespread nature of the disease.
The rickets is presumably due to hypophosphataemia resulting from failure of phosphate reabsorption in the renal tubules. This is an isolated tubular defect for there is no glycosuria, aminoaciduria, or acidosis.
After removal of the tumour, tubular reabsorption of phosphate reverts to normal, the serum phosphate level rises, and the rickets heals. All medical treatment can be stopped. This implicates the tumour as the cause of the hyperphosphaturia. It seem unlikely that this effect is mediated by parathormone for this has been normal when measured, as in our case. A possible explanation of the hypophosphataemia was offered by Pollack et al. (1973) and Harrison (1973) , who suggested that the tumours produce a hormone which acts directly on the renal tubules inhibiting phosphate reabsorption. Such a tumour may be small and clinically unobstrusive although metabolically very active. This is illustrated by one of the patients with osteomalacia reported by Stanbury (1972) in whom a small destructive lesion in a fibula was found retrospectively in an x-ray taken 8 years before a sarcoma became clinically apparent. Thus when acquired hypophosphataemic rickets or osteomalacia is diagnosed, a very careful search for a bony or soft tissue tumour should be made. It may be that further research will lead to the extraction of a phosphaturic agent in these tumours.
Addendum April 1978. Subsequently the rickets healed radiologically and biochemically with daily doses of phosphorus 3 g and calciferol 1 .5 mg.
We thank Professor Price (Bristol) who suggested the diagnosis on the basis of the bone sections and Dr J. Cocker for reporting the biopsy. The late Professor C. Dent* also made the diagnosis on the basis of the radiographs and supervised the early treatment; we had hoped to write this paper with him.
*Charles Dent, who died on 19 September 1976, became a member of the editorial committee of the Archives in 1963, and from then onwards the editors were fortunate in being able to make frequent use of his unique knowledge of the metabolic disorders of bone, besides publishing many of his papers.
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